Unit root behavior in energy futures prices by Serletis, Apostolos
MPRA
Munich Personal RePEc Archive
Unit root behavior in energy futures
prices
Apostolos Serletis
1992
Online at http://mpra.ub.uni-muenchen.de/1744/
MPRA Paper No. 1744, posted 11. February 2007
81,75227%(+$9,25,1(1(5*<)8785(635,&(6>@
7KLVSDSHUUHH[DPLQHVWKHHPSLULFDOHYLGHQFHIRUUDQGRPZDONW\SHEHKDYLRULQ
HQHUJ\IXWXUHVSULFHV,QGRLQJVRWHVWVIRUXQLWURRWVLQWKHXQLYDULDWHWLPHVHULHV
UHSUHVHQWDWLRQRIWKHGDLO\FUXGHRLOKHDWLQJRLODQGXQOHDGHGJDVROLQHVHULHVDUH
SHUIRUPHGXVLQJUHFHQWVWDWHRIWKHDUWPHWKRGRORJ\7KHUHVXOWVVKRZWKDWWKHXQLW
URRWK\SRWKHVLVFDQEHUHMHFWHGLIDOORZDQFHLVPDGHIRUWKHSRVVLELOLW\RIDRQHWLPH
EUHDNLQWKHLQWHUFHSWDQGWKHVORSHRIWKHWUHQGIXQFWLRQDWDQXQNQRZQSRLQWLQWLPH
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FODLPVWKDWDVVHWSULFHVDUHUDWLRQDOO\UHODWHGWRHFRQRPLFUHDOLWLHVDQGDOZD\V
LQFRUSRUDWHDOOWKHLQIRUPDWLRQDYDLODEOHWRWKHPDUNHW7KLVLPSOLHVWKDWSULFHFKDQJHV
VKRXOGEHVHULDOO\UDQGRPDQGKHQFHWKHDEVHQFHRIH[SORLWDEOHH[FHVVSURILW
RSSRUWXQLWLHV
'HVSLWHWKHZLGHVSUHDGDOOHJLDQFHWRWKHQRWLRQRIPDUNHWHIILFLHQF\DQXPEHURI
VWXGLHVKDYHVXJJHVWHGWKDWFHUWDLQDVVHWSULFHVDUHQRWUDWLRQDOO\UHODWHGWRHFRQRPLF
UHDOLWLHV)RUH[DPSOH6XPPHUVDUJXHVWKDWPDUNHWYDOXDWLRQVGLIIHU
VXEVWDQWLDOO\DQGSHUVLVWHQWO\IURPUDWLRQDOYDOXDWLRQVDQGWKDWH[LVWLQJHYLGHQFH
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GRHVQRWHVWDEOLVKWKDWILQDQFLDOPDUNHWVDUHHIILFLHQW
0DUNHWHIILFLHQF\UHTXLUHVWKDWSULFHFKDQJHVDUHXQFRUUHODWHGDQGLPSOLHVDXQLWURRW
LQWKHOHYHORIWKHSULFHRUORJDULWKPRIWKHSULFHVHULHV7KLVLVFRQVLVWHQWZLWKWKH
HPSLULFDOZRUNRI1HOVRQDQG3ORVVHUZKRDUJXHWKDWPRVWPDFURHFRQRPLF
WLPHVHULHVKDYHDXQLWURRWDVWRFKDVWLFWUHQG1HOVRQDQG3ORVVHUGHVFULEHGWKLV
SURSHUW\DVRQHRIEHLQJGLIIHUHQFHVWDWLRQDU\'6VRWKDWWKHILUVWGLIIHUHQFHRID
WLPHVHULHVLVVWDWLRQDU\$QDOWHUDWLYHWUHQGVWDWLRQDU\76PRGHOZKHUHD
VWDWLRQDU\FRPSRQHQWLVDGGHGWRDGHWHUPLQLVWLFWUHQGWHUPKDVJHQHUDOO\EHHQIRXQG
WREHOHVVDSSURSULDWH
3HUURQKRZHYHUFKDOOHQJHGWKLVYLHZDQGDUJXHGWKDWPRVWPDFURHFRQRPLF
WLPHVHULHVDQGLQSDUWLFXODUWKRVHXVHGE\1HOVRQDQG3ORVVHUDUH76LIRQHDOORZV
IRUVWUXFWXUDOFKDQJHVLQWKHWUHQGIXQFWLRQ,QSDUWLFXODU3HUURQ
VDUJXPHQWLVWKDW
RQO\FHUWDLQELJVKRFNVKDYHKDGSHUPDQHQWHIIHFWVRQWKHYDULRXVPDFURHFRQRPLF
WLPHVHULHVDQGWKDWWKHVHVKRFNVZHUHH[RJHQRXVWKDWLVQRWDUHDOL]DWLRQRIWKH
XQGHUO\LQJGDWDJHQHUDWLRQPHFKDQLVPRIWKHYDULRXVVHULHV0RGHOOLQJVXFKVKRFNVDV
H[RJHQRXVUHPRYHVWKHLQIOXHQFHRIWKHVHVKRFNVIURPWKHQRLVHIXQFWLRQDQGLQ
JHQHUDOOHDGVWRDUHMHFWLRQRIWKHQXOOK\SRWKHVLVRIDXQLWURRW
*LYHQWKHVHULRXVLPSOLFDWLRQVRIXQLWURRWVIRUERWKHPSLULFDODQGWKHRUHWLFDOZRUNDV
ZHOODVWKHVWDNHVLQWKLVOLQHRIUHVHDUFKWKLVSDSHUH[DPLQHVWKHHPSLULFDOHYLGHQFH
IRUUDQGRPZDONW\SHEHKDYLRULQHQHUJ\IXWXUHVSULFHV7KHUHPDLQGHURIWKHSDSHU
FRQVLVWVRIWKUHHVHFWLRQV7KHILUVWVHFWLRQEULHIO\GHVFULEHVWKHGDWD7KHVHFRQG
VHFWLRQFRQVLGHUVDOWHUQDWLYHWHVWVRIWKHXQLWURRWQXOOK\SRWKHVLVDQGSUHVHQWVWKH
UHVXOWV7KHILQDOVHFWLRQVXPPDUL]HVWKHSDSHU
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7RH[DPLQHWKHHPSLULFDOHYLGHQFHIRUUDQGRPZDONW\SHEHKDYLRULQHQHUJ\IXWXUHV
SULFHV,XVHGDLO\REVHUYDWLRQVIURPWKH1HZ<RUN0HUFDQWLOH([FKDQJH1<0(;
RQVSRWPRQWKIXWXUHVSULFHVIRUFUXGHRLOKHDWLQJRLODQGXQOHDGHGJDVROLQH7KH
VDPSOHSHULRGLVWRIRUDOOFRPPRGLWLHVH[FHSWXQOHDGHGJDVROLQH
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6LQFHPDUNHWHIILFLHQF\UHTXLUHVVHULDOLQGHSHQGHQFHRIUHWXUQVVHULDOFRUUHODWLRQ
FRHIILFLHQWVRIRUGHUVRQHWRWHQKDYHEHHQFRPSXWHGIRUHDFKFRQWUDFWVHULHVDQGDUH
SUHVHQWHGLQ7DEOH3DQHO$RI7DEOHFRQWDLQVDXWRFRUUHODWLRQVRIWKHORJFRQWUDFW
SULFHV7KHVHDXWRFRUUHODWLRQVVXJJHVWWKDWORJFRQWUDFWSULFHVDUHKLJKO\
DXWRFRUUHODWHG,QSDUWLFXODUWKHILUVWRUGHUDXWRFRUUHODWLRQVDUHJUHDWHUWKDQIRU
HYHU\VHULHVDQGWKHVPDOOHVWRIWKHDXWRFRUUHODWLRQFRHIILFLHQWVLV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3DQHO%RI7DEOHUHSRUWVUHVXOWVLQWKHVDPHIDVKLRQDVSDQHO$H[FHSWWKDWQRZWKH
ILUVWGLIIHUHQFHVRIWKHORJFRQWUDFWSULFHVZKLFKPHDVXUHFRQWUDFWUHWXUQVDUHEHLQJ
FRQVLGHUHG&OHDUO\FRQWUDFWUHWXUQVDUHQRWDXWRFRUUHODWHGVXJJHVWLQJWKDWWKH
K\SRWKHVLVRIZHDNIRUPHIILFLHQF\FDQQRWEHUHMHFWHGWKDWLVWKHSDVWKLVWRU\RI
UHWXUQVRIIHUVQRRSSRUWXQLWLHVIRUH[WUDRUGLQDU\SURILWV
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RUORJDULWKPRIWKHSULFHVHULHV+HUHXVLQJ3KLOOLSV
VDQG3HUURQ
VSURFHGXUH,
WHVWZKHWKHUWKHXQLYDULDWHSURFHVVHVRIWKHQDWXUDOORJDULWKPVRIVSRWPRQWKHQHUJ\
IXWXUHVSULFHVFRQWDLQXQLWURRWV7KLVLVDJHQHUDODSSURDFKDQGH[SORLWVUHFHQW
GHYHORSPHQWVLQIXQFWLRQDOFHQWUDOOLPLWWKHRU\LQRUGHUWRREWDLQQRQSDUDPHWULF
FRUUHFWLRQVIRULQILQLWHGLPHQVLRQDOQXLVDQFHSDUDPHWHUV7KHEDVLFLGHDLVWRHVWLPDWH
RQHRIWZRQRQDXJPHQWHG'LFNH\)XOOHUUHJUHVVLRQVGHILQHGIURP
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FDQQRWEHUHSUHVHQWHGLQ$6&,,WH[W
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UHVSHFWLYHO\7KHIRUPXODHIRUWKH=VWDWLVWLFVDUHQRWSUHVHQWHGKHUH7KH\DUHGHULYHG
LQ3HUURQDQGGLVFXVVHGDQGDSSOLHGLQ3HUURQ
7KHUHVXOWVRIDSSO\LQJWKH=VWDWLVWLFVDUHSUHVHQWHGLQ7DEOH7KHVLPSOHXQLWURRW
WHVWRIWKHWVWDWLVWLFW\SH=WaDVZHOODVWKH=>@VWDWLVWLFDUHLQVLJQLILFDQWDWWKH
OHYHOIRUDOOWKHVHULHV7KHLQFOXVLRQRIDWLPHWUHQGDVLQDQGWKHXVHRIWKH
=W=>@DQG=>@VWDWLVWLFVGRQRWFKDQJHWKHTXDOLWDWLYHUHVXOWV7KHRYHUDOO
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VXSSRUWLYHRIWKHXQLWURRWK\SRWKHVLV
3HUURQ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KRZHYHUDUJXHVWKDWPRVWPDFURHFRQRPLFWLPHVHULHVDQGLQ
SDUWLFXODUWKRVHXVHGE\1HOVRQDQG3ORVVHUDUHWUHQGVWDWLRQDU\LIRQHDOORZV
IRUDRQHWLPHFKDQJHLQWKHLQWHUFHSWRULQWKHVORSHRUERWKRI
WKHWUHQGIXQFWLRQ7KHSRVWXODWHLVWKDWFHUWDLQVKRFNVVXFKDVLQWKHSUHVHQWFDVH
WKH1RYHPEHUUHJLPHVKLIWLQ23(&SULFLQJSROLF\DVZHOODVWKHSUHFLSLWRXV
GHFOLQHRIFUXGHRLOSULFHVIURPSHUEDUUHOWRWKHOHYHOEHJLQQLQJLQODWH
GRQRWUHSUHVHQWDUHDOL]DWLRQRIWKHXQGHUO\LQJGDWDJHQHUDWLQJPHFKDQLVPRIWKH
VHULHVXQGHUFRQVLGHUDWLRQDQGWKDWWKHQXOOVKRXOGEHWHVWHGDJDLQVWWKHWUHQG
VWDWLRQDU\DOWHUQDWLYHE\DOORZLQJXQGHUERWKWKHQXOODQGDOWHUQDWLYHK\SRWKHVHVIRU
WKHSUHVHQFHRIDRQHWLPHEUHDNDWDNQRZQSRLQWLQWLPHLQWKHLQWHUFHSWRULQWKH
VORSHRUERWKRIWKHWUHQGIXQFWLRQ
3HUURQ
VDVVXPSWLRQWKDWWKHEUHDNSRLQWLVXQFRUUHODWHGZLWKWKHGDWDKDVEHHQ
FULWLFL]HGPRVWQRWDEO\E\&KULVWLDQRZKRDUJXHVWKDWSUREOHPVDVVRFLDWHG
ZLWKSUHWHVWLQJDUHDSSOLFDEOHWR3HUURQ
VPHWKRGRORJ\DQGWKDWWKHVWUXFWXUDOEUHDN
VKRXOGLQVWHDGEHWUHDWHGDVEHLQJFRUUHODWHGZLWKWKHGDWD0RUHUHFHQWO\=LYRWDQG
$QGUHZVLQWKHVSLULWRI&KULVWLDQRWUHDWWKHVHOHFWLRQRIWKHEUHDN
SRLQWDVWKHRXWFRPHRIDQHVWLPDWLRQSURFHGXUHDQGWUDQVIRUP3HUURQ
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
FRQGLWLRQDORQVWUXFWXUDOFKDQJHDWDNQRZQSRLQWLQWLPHXQLWURRWWHVWLQWRDQ
XQFRQGLWLRQDOXQLWURRWWHVW
)ROORZLQJ=LYRWDQG$QGUHZV,WHVWWKHQXOOK\SRWKHVLVRIDQLQWHJUDWHG
SURFHVVZLWKGULIWDJDLQVWWKHDOWHUQDWLYHK\SRWKHVLVRIWUHQGVWDWLRQDULW\ZLWKDRQH
WLPHEUHDNLQWKHLQWHUFHSWDQGVORSHRIWKHWUHQGIXQFWLRQDWDQXQNQRZQSRLQWLQ
WLPHXVLQJWKHIROORZLQJDXJPHQWHGUHJUHVVLRQHTXDWLRQVHH=LYRWDQG$QGUHZVIRU
PRUHGHWDLOV
0XOWLSOHOLQHHTXDWLRQVFDQQRWEHUHSUHVHQWHGLQ$6&,,WH[W
,QHTXDWLRQWHVWLQJWKHQXOOK\SRWKHVLVRIDXQLWURRWDPRXQWVWRFKRRVLQJWKH
EUHDNIUDFWLRQ;WKHUDWLRRISUHEUHDNVDPSOHVL]HWRWRWDOVDPSOHVL]HLQRUGHUWR
PLQLPL]HWKHRQHVLGHGWVWDWLVWLFIRUWHVWLQJ ,QSDUWLFXODU,UHMHFWWKHQXOO
K\SRWKHVLVRIDXQLWURRWLIWZKHUHGHQRWHVWKHHVWLPDWHGEUHDNSRLQW
FULWLFDOYDOXHUHSRUWHGLQ=LYRWDQG$QGUHZV
7DEOHSUHVHQWVWKHUHVXOWVXVLQJUHJUHVVLRQ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ZLWK;FKRVHQVRDVWRPLQLPL]HWKH
RQHVLGHGWVWDWLVWLFIRUWHVWLQJ RYHUDOO7UHJUHVVLRQVZKHUH7LVWKHQXPEHURI
REVHUYDWLRQV)RUHDFKWHQWDWLYHFKRLFHRI;,FKRVHWKHWUXQFDWLRQODJSDUDPHWHUN
WREHFRUUHODWHGZLWKWKHGDWD,QSDUWLFXODUZRUNLQJEDFNZDUGVIURPN ,FKRVHN
VXFKWKDWWKHWVWDWLVWLFRQWKHODVWLQFOXGHGODJLQWKHDXWRUHJUHVVLRQZDVJUHDWHUWKDQ
LQDEVROXWHYDOXHDQGWKDWWKHWVWDWLVWLFRQWKHODVWODJLQKLJKHURUGHU
DXWRUHJUHVVLRQVZDVOHVVWKDQ7KHWVWDWLVWLFVRQWKHSDUDPHWHUVIRUWKHIROORZLQJ
UHVSHFWLYHK\SRWKHVHVDUHDOVRSUHVHQWHGLQSDUHQWKHVHVPX  %HWD  
DQG 
7RHYDOXDWHWKHVLJQLILFDQFHRIWKHDV\PSWRWLFHVWLPDWHGEUHDNSRLQWFULWLFDOYDOXHV
UHSRUWHGLQ=LYRWDQG$QGUHZV7DEOH$DUHXVHG&OHDUO\WKHQXOOK\SRWKHVLV
RIDXQLWURRWFDQEHUHMHFWHGDWWKHVLJQLILFDQFHOHYHO$OVRWKHHVWLPDWHG
FRHIILFLHQWVRQWKHFRQVWDQWPXWKHSRVWEUHDNFRQVWDQWGXPP\7KHWDDQGWKH
SRVWEUHDNVORSHGXPP\PXDUHKLJKO\VLJQLILFDQW7KHVHUHVXOWVLPSO\WKDWWKH
IDLOXUHRIWKH3KLOOLSV3HUURQ=VWDWLVWLFVWRUHMHFWWKHQXOOK\SRWKHVLVWKDWHQHUJ\
IXWXUHVSULFHVKDYHDXQLWURRWUHIOHFWVQRWWKHSUHVHQFHRIWKHXQLWURRWEXWLQVWHDG
WKDWWKHGDWDDUHWUHQGVWDWLRQDU\DERXWDEURNHQWUHQG
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7KLVSDSHUWHVWVIRUXQLWURRWVLQWKHXQLYDULDWHWLPHVHULHVUHSUHVHQWDWLRQRIWKHGDLO\
FUXGHRLOKHDWLQJRLODQGXQOHDGHGJDVROLQHVSRWPRQWKIXWXUHVSULFHV7KHUHVXOWV
VKRZWKDWWKHUDQGRPZDONK\SRWKHVLVIRUGDLO\HQHUJ\IXWXUHVSULFHVFDQEHUHMHFWHG
LIDOORZDQFHLVPDGHIRUWKHSRVVLELOLW\RIDRQHWLPHEUHDNLQWKHLQWHUFHSWDQGWKH
VORSHRIWKHWUHQGIXQFWLRQDWDQXQNQRZQSRLQWLQWLPH
7KHUHMHFWLRQRIWKHUDQGRPZDONPRGHOGRHVQRWQHFHVVDULO\LPSO\WKDWHQHUJ\
IXWXUHVPDUNHWVDUHLQHIILFLHQWRUWKDWHQHUJ\IXWXUHVSULFHVDUHQRWUDWLRQDO
DVVHVVPHQWVRIIXQGDPHQWDOYDOXHV+RZHYHUWKHUHVXOWVKLJKOLJKWWKHLPSRUWDQWUROH
WKDWFHUWDLQELJWUHQGEUHDNVFRXOGSOD\LQWHVWVIRUXQLWURRWVDQGUDLVHWKHLPSRUWDQW
TXHVWLRQRIZKHWKHUVXFKWUHQGEUHDNVVKRXOGEHWUHDWHGOLNHDQ\RWKHURUGLIIHUHQWO\
EHIRUHZHFODVVLI\HQHUJ\IXWXUHVSULFHVDVHLWKHU76RU'6
,QDGGLWLRQWRLWVHFRQRPLFLPSRUWDQFHWKHLVVXHRIZKHWKHUHQHUJ\IXWXUHVSULFHVDUH
76RU'6KDVLPSOLFDWLRQVIRUERWKHVWLPDWLRQDQGK\SRWKHVLVWHVWLQJERWKRIZKLFK
UHO\RQDV\PSWRWLFGLVWULEXWLRQWKHRU\,WKDVEHHQUHFRJQL]HGIRUH[DPSOHWKDW
LQDSSURSULDWHGHWUHQGLQJRILQWHJUDWHGSURFHVVSURGXFHVVSXULRXVYDULDWLRQLQWKHGH
WUHQGHGVHULHVDWORZIUHTXHQFLHVZKLOHLQDSSURSULDWHGLIIHUHQFLQJRIWUHQGLQJ
SURFHVVHVSURGXFHVVSXULRXVYDULDWLRQLQWKHGLIIHUHQFHGVHULHVDWKLJKIUHTXHQFLHV
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